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[0003] ^<Dm. T/\-^-':7Mt^i^t^irii^s^<D4tm<t^^tt)^h^j:^:^7.T/i^mm'^m 

mii^mim\z.^y^m.^:tiy^m-^^ti:x.:^T^v^^mmm^\t. #§12001-17 
[0005] ifmm<D^m\^. i^'ri^'rmmfmm:m-i-^it^mmm^um<o^^±M.i^ 

[0006] >?/W=ic:i-^i>. (IV) :^X^i^^:7c::«>A(IV) V N^^tz/V^i^V 

^/^^-a^i^(^-^ri5'>'^?^f-Zr(OH) (OAc) (x+y=4) ^MIS^i:bTAP;t. $b 

X y 

{z.mimti.xm.'^ fi:^m^2mo\%m^K.ximMm {y^^u\2ox:. &m^) 

3 
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Fe(Oi-Pr)^. Al(Oi-Pr)^. SniOi-Pr) fj:t*(D4tmm^^[iX.^^tizX'oXmmm 
t4*5|^±-f §r^^5*D:*^oyS:o /<t*^T-'LGa(Oi-Pr)^. Fe(Oi-Pr)^;^|Sij^^cJ:V^^:l: 
Sr-^;tfc„ Zr (IV) ^(DiXt>'0iC^nh(Dmm\fci-f^3mol%m\^^XR}t^^n'oXh 
J: V ^^t4{i#bH>i*^ofCo Ti (Oi-Pr) tZr (IV) ^Hf (IV) V 
i^T'fcS^t fi*qe>tl.Tl Ti (IV) -Zr (IV) , Zr (IV) -Hf (IV) . Ti (IV) -Hf (IV) 

xhmmicn^j:^tct^^. zr (iv) micM-r^mi}mm3ktmm(Dm^i>mhthfzo 

[0007] m^.mhmm^J:mi)QM^m^7f^i.tiFeiOi-Pr) iC^\,^X.ZTiOi-Pv) lOmol 

3 4 

%i^M-r^mMmtmmm\^(Dmm^^\^^xm^tio "tcDmwz.zrioi-Pr) ^zm 

4 

L. Fe{Oi-Pr)jk{p\^'r-^mmi.X\^Ktmmmmif^±U Fe(Oi-Pr) ^O. Sm 

^ 3 

oi%mm'r^^xmmf^m^[^±-r^:Lt^^^i^^^^fz^ Fe(oi-Pr) (om^^^hic 

3 

Zr (Oi-Pr) i:Fe (Oi-Pr) (D^/Ht fi20 : 1— 1 : 1 ^ Tfc-So 

4 3 

[0008] W.'k^m^mmZr (Oi-Pr) -FeCOi-Pr) . Hf (Oi-Pr) -Fe(Oi-Pr) . 

4 3 4 3 

Ti (Oi-Pr) -Fe (Oi-Pr) ^^m^^fc^^y'/^^m^Rlt^ tCloV ^TO^B#|g>fb^^-< 

^(D^^m. zt (IV) -Feim)tHfiiv)-Fe (III) i-im^mn&(Dmmmi±x^^^ 

t^mh:^^tfj:-^ti:dK Ti (IV) -Fe (ill) ov ^Xtimm^£Rft^(r>Mm^^miM.htiti: 

[0009] ^•'i;-v^^;^hy-^^tiii-§fci?). M^(^)S^fiJffi(D-5Ttg14^;^f^bfcJ^m 

. Zr (Oi-Pr) XflHf (Oi-Pr) i:Fe(Oi-Pr) (D^g-^J^{c:iM:^®?7k^;0P^TM 

4 4 3 

TO. smmmwi^ti^. ^mir^^tizx<>x^\^^mmatzT(oi-Pr) -Fe(oi- 

4 

Pr) tm^(Dmmmm^^h^:it^'^io^^^fc^ ^^X\ Zr(Oi-Pr) 3mol%^Fe(Oi 

^ 4 

ykmmiz. ^xj^^^i^^^^mtT/\^=^-/i^tRmmm^M^xMimmm\zx^^mm, 
[0010] jEiz., ^m^^m\.fj:\^^mm(Dm\m<D-^m\t^^fi\^fc^^^. i&mi^mmmm 
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t^^l^mmi^(Dm'k^m^-X^ZTiOi-PT) X«Hf(Oi-Pr) ,i:Fe(Oi-Pr) <Dm^ 

4 4 3 

mt. mm)^t^!mRxfy:5i.iim'>Mnmt^mt^^m'r^mm^m\^^x. 

Zr(OH) (or') (1) 

a b 

3) 

ZrX Y (3) 

4 e 

[4]/^:7^.>A (IV) ^t:^«^;ds. -15:^(2) 
Hf (OH) (OR ) (2) 

c 2d 

mmrQh^x. c+d=4(DM#^^i-§o )T'^$tLS{b'^«^r'*)^r^'^4#iSc^-r^ 
) 

HfX Y (4) 

4 f 
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x*m^th^it^!^x-h^:it^wmt-r^ [ 1 ] mML<D:^y^^^m^m<Dmm:fjm^. 

ib-a-^{^^L-C. 5mol%J[^±T'$>^r <!r^#m<!r-r5 [ 1 ] - [6] <DV ^-md^ffif^C) 

ffl V [8] %mL<D^7crj\^m^m(ow&-)5'ih'^. [ lo] 

^i5^^y y Ah!j :7/i.;r ^p<^>'J5;/^7J^-:^- hT'fe^^ t ^4#mi!-r 5 [11] ^m.(f:>:sL7.^ 

[l4]^;^7^/HbS^£^i^Tm.H^J?^{c:^^7k^?^^»b. ^mmt^h:^^ 
7^/i-^#fc^.7K®^<^t>o^M^^?^tLTfflv>5vi^^i^m^i-S[i]-[io](Z) 

^^^(T^^m^-^mmmim v ^5ci:^ii#mi:i-'5 [ 1 1 ] - [ i4] <^v ^-r H/^^ib^cd^ 

[0012] [I6]:3i;^7"/Hb^j;£:;65, ;&/vxK>^i:T7V=i— 

<^^^mi:-r^[l]-[l5]ov^-fi^;?»-tB«c(^3l^7^y^i^-^^(DMit;^fe^. [17] 
:i^:^x/WbSf&{C'6effl$H. i^/v^i^e^i^ (IV) \\^'^m'BL(J/yjiX/^y=^^j>. (iv) {b 

'a'i^^.^'fb'a'#iJtt;^/X{*:^yi>A^b'^i^ir^^#-r^^i?r#mi:f-5^^7"/w 
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Zr(OH) (OR') (1) 

a b 

^(3) 

ZrX Y (3) 

4 e 

Hf(OH) (OR^) (2) 

c d 

[0013] l2\^^^'7=^^Mmit^mii^. -^S;(4) 

ZrX Y (4) 

4 f 

^i^Y'Qh^::Lt^W^tir^ [ 1 7] - [2 1 ] v ^-m;5*iE^<^:t^7"/wili'a-<^Mit>^ 

A (IV) ^k-^i^tC^^LT. 5mol%a±-efc6^^^#m<t-rS C 1 7] - [22] (DV ^-f 

[1 7] - [23] (DV ^-rtL;6^|B«0:n>^X7l-iji'ai^®litfflM^^. [ 

i-^^/w3-^^/W^^?':/y!i7Ahy:7/v;rp>^>';:^/v^-:^— h-efc-5:ii^ 

w^hir^i24mm.<D:x:.p.y';vm^mmi^mfm^. [.2&]^-^:y^mm^. n-t 
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z.t%:wm.t-r^ [17]- [23] (Dv ^•ririf)^mm(D:x.:;^y'jum^<^mmmmm^. [2 

8] :j^;^y'MtRJit:^:d\ :bjU7r;>'mtr/\^=^—jut(r>R!t^x-;h^^t^!l!^m.t'r^ [ 1 7] 
- [27] (DV ^-m;6^teg^(D^>^7^y^^-a'i^MitfflM^{cMt-'5o 

[0014] [lili]^illl{i, i^Ji-=^=^':7M\v)-(y-:^^^i^hlz.n'f-^$^ini)^y-^^^^i^h'<D'^ 

A (IV) ^t^mt. m (III) i\^^mRv^/:5i.\±m a (no ^t^i^t^-^^-r^m 

[0016] ^^fl^o^;^7"/w^-^«^(7)a^3t;^?i(^in^7"/^>fbSJ^;tbTJ^. ;^/VJi<^^i:T 

i^<i-±m:mm^m'r^h(Dm\^^-ffh(oh(Dxhoxhx<. m^it. mm. yDt°;r>' 
m. n-^m. -(ymm. n-^^^, ^y^^m. p^^/i-^^/vg^^. hv^^^/i-mm. 
ij-fxi^^m. ^^-r^vm. ^y/i^=f>m. tt^^y^m.. -^^^vyv^. ^-^y 

i^W.. V)'T-y^v^. 5:!J;^^^/@?. -^^^J^t^v^/w^. ^^jv^^^i^m.. ^z^^^^y^vm. 

m^^. ^M^^mm(D^^mm^m^-r^zt^^x^s ^mi3^^^-i^mt\.x\^. m^i. 

«\ -^n^/^, i^vw^/p^, Tv'tv^, t>y^^, ;=<.^y>'^. rif^^^^ 

ir/^v-v^, Kx;<;>i:^^. :7-x'7V^, -^W^-^^ ^i^=3>'^. >'h^=3>'^-^ 
. :7i5'7i^^, 'TXy^^;^^. -I'y^'^y^^. 4' ->?;&/V7Kv^ 

^<Dv?;*7/V7j^V^-^, y'~i5'>'-l. 2, 4-hy;57/^4K>^, i/i^a--^1^>'-l, 2. 3-h!; 
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, 4-Th'7:t>j]^yi^:yWt. -OifV-l. 2, 4, S-T^h^;^/!^^}^^^, 3. 3' , 4, 4' 
:/y73:/>7^h^;t;/'W^V®?, 3, 3' . 4, 4' -v^^^oic^yvji— 7^/^xh^:*/^2j^V^ 

[0017] ^^0^{c*5^t'5^^7^/Wt:^cfflv^btl.5T/^=3— /Hi. ^-^T/^^^—z^. Hz: 

—/I', ^^^i^^/^^i;^— /V, hUT^f^n— /I'lT'nx^:/, hy^^n— ^^^^5? 
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m-tKn=3rv^^SS^. 6-fcK^^^/-:^7^5?l/>'-2-;;{77^7itV^, 4-(p-tKn:^ 

o 

ZrX Y (3) 

4 e 

4 

4 4 4 

ZrF • (THF) , ZrCl • (THF) . ZrBr • (THE) . Zrl • ( 

4 2 4 2 4 2 4 

Kz-Kb\'immzim^vxm^Mmyr:h^\,\ )(^iiiat^T'^$tt5N, i^-x^^^ 
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4 

2 2 

/v=i:^^j>.7k^m^^Rmi^mx^?>i:^j^=^^^Mmi\:.^mmmt\.xmif^:Lt 

Zr(OH) (or') (1) 

a b 

/V3 - iJ^A (IV) p^nt''::^^— htKn^ri/K. i>/U=i=.^J^ (IV) 

yy'u\i°:t^—h^ i;^/l.3-r^3,(IV) h!;^y7"nt°;^;^— htKndriyK\ v?/W=i^:>^( 
IV) v^-i'y:/nf:t^— h>?l::Kci^^>H\ i;?/w=i=e7j^ (iv) yPt°;r^-hh!JfcKndrv^ 
K> S;^/V=«^!>A(IV)7"b7:/^l^ — i>/V=«='>A(IV)hy7'^lx-htKci:5rv'h\ 
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[0021] t.tz. — 4^. R';65.T^f Tyl-^/l-SiLT. p'^/l^S, ^^/^S. :/ntVwS 

yl.=i:^r>i^(iv)ach^ixh\ (IV) :/l37Kdrv'h% i^'/W^- i>A(iV)^y^n 

(IV) t-^'-'bdr iyK. A (IV) -<>-^/V;r=3r>'K^Ov^yW=i::^5' A (iv) T/U='=J^ 

[0022] *^PJ<D^;^7^/^*i-^^^(D^^t;^fe^cfflv^P>tL-5Ml^^c^^$tt^/^:7^r>i:, ( 
o-efco-ctjct<. ^>ix.{i. -^^(4) 

HfX Y (4) 

4 f 

4 

^^>A(HfCI), ^'^l::^^7^e7A(HfBr ), 3»>>ft:/N7^'>A(Hfl )^0/NnyWb'a- 

444 

wttt>^^7;=^^J»(lV)^M3y>'>fb#i{3, xh7tKi3:7^i^j6Sgg{ib]rcci:w_^yv 
^flc, J:fr6^{Cfi, HfF • (THF) . HfCl • (THF) . HfBr • (THF) . Hfl • (TH 

4 2 4 2 4 2 4 

KBa{lL^^}6^ y^y^^J^ (IV) /NO-J/^Xbi^^fcgBli Lfc7Klc*J-t-'5^^tt;i5i« V 

±SEi;^/i-=i-e7j^ (iv)<b'g'«^{cioit5iE{4^=-^i^it<?)ia{iL^^^^ 

5o ^ofife. ^^P^<^^^7"/^*i•^^^oM5t;^&^cfflv^-5/^yz:^ri7J^(IV)^[^-a'#l^b 
^5it^^^:7z^rJ7i=^(Hf (SO) )^<^iiiSt®?:te^^, v'iy^n-<i>'i5'v?3^n/WN>^=i>A 

4 

(IV)s;^i5'n>;K^OT/Wdr/W/N7=!>A(IV)'fb'^i|^mSr^tf Sri:;5S-e#S„ /n:7 

~^M\y)^^y-(v^mm^^mt%t\^x:x.y^y';u^i:i.:^^^^^^ 
i^m^m\^xmm^^\^u ^(^m.mii^mw^mm^^m\^x\^KWB.xmw-<7:>m 
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[0023] m^. ^mm<D::^:^y^/i^m^^(Dmm:ijm^m\^^hth^mtim^^^^ih^^^-7=^ 

Hf(OH) (OR^) (2) 

c d 

m^mif^^t7!)^x't^o ^^i}^^~m^(2)xm^ti^^^^=^^M\v)^\:,^mtvxit 

A(iv) v?T-fex~hv^tKn=^v^H\ ^N:7=^>A(iv)T-fe7"— hhytKndei>H\ ^^:7— 

IV) hy-fyyat";*-^— htKo^v-K. ^^:7c:^|^A(IV) v^-ry:/nfc°:<|-^— hv?tKn^ 
t/h% ^N^'^i^A (IV) ^l3t•3^^—^>hy tKn^^fv^K. ^N:7=e7A(iv)7"h7y^'^i/— 
/n:7=>J7 A (IV) h!) :/=5^u~M;KndriyK. /-^-y^-^J^ (IV) v^^f^l^-:^— hv?tKndriy 

H\ /^:7c:^'>i^(IV)^~5^^'-hhytKadf•>-K^^^^6<]^c^J^-r^r<^;6Sx-tr^o 
[0024] ^fc. — (2) . R^;ii5^-rT/V^/VSt LT. ^^/l-^. ^i^^/wg. :/PtVWS 
. ^y:7'nt:VvS. >^^/VSi^^#Jf Sri:;&ST*t. /!)^d^5R'^W-t--5-ilS^(2)T-^ 
$nS^^:7::i«>A(IV)'fb'a-^tb-Cf*. />:7c=.'>A(lV)^h^'>h\ /^:7:=:I^7A (lV):3ih 
/N:7;:ir>A(lV)^n7jfdf.o/K. (IV) -TyT/n^K^f i/K. /^:7c:^I>i^(IV 

)yh^i/K. ^Ny^!?i»(IV)-fy:r>drv'h\ /N7^!>A(IV)t-:/h=3rv'H\ XN7^[>A( 
IV) ^:x^/^:t^^/K^<7)^^7— A (IV) T fV:=i^^yY^'^\mt^^hi^X%^^ 
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[0025] :Ltihi^/u=ic^^Miv)^[:.^m'^. ^^^^'>M\v)^\:.^mitf!kmt\^ximxit2n 

m^^^m^. ^tzm^\^xm\^^^m^. mmm.Ax\ o. i-iomoi%. $f*L<{*o. 

^'>j>> (IV) it^mRuyjn-iy^y=.^M. (IV) it^mtm^m^^hn^m: (no ^t^<^ 
m'yM.mit^mn. m^mm^n^Mxatiy^^T!)^. ^(iii)Tyu=3^v/K-^, 

:ffV^J^ (III) T/V=i:3rv-K^ J.(*:6^{C#tf ;5r<h/5S-e^5„ :d^^^^T/U=i^iyh't[^Xn 
. ^(IlD^h^^rv-K. ljfe(III)^h^v^K\ f^(ni):/o7if^v-K. ^(IIl)-ry>^n7jf=3r^>H\ 
^(lll):7>df-v^K\ i^(lll)-ry>'>^>'H\ $j^(lll)t-:/>^v'H\ ^(lll)-<^-5^/P;^dri/ 
K^^. :^y[>A(iii)p<h:^r:>'K\ m^J^(m)^h^iyh\ :^y'>A(in)rn7K=¥>'H\ ;{f 

y!j7A(ni)-ry7°n;K^v'K\ ;{/i;^7A(ni)yhdrv/h\ m^Mm)^yy'h^^yh\ 

9t>. ^(IlD^h^i^K. ^(IlD^h^iXK. ife(III)ynt°:3s-iyK\ ^(IlD^yyPTK:^^.^/ 

v^m-b^. mmm^nux^^ '^mx^^tc^f^tti-txj^^McW-mtL.xm^^^tii^x^ 
5o rtte>^(iii){b-a-i^3?.(*;^y'>A(iii)>fb-^#jf-±i«x{*2ai^ii±^iii:ii^LT 

m^x.x^m-r^z.t-b^x^^o ^i\^hmi\\\)i\:.^m'x\t.m^Mm)it^m^. 

mmtvxmmLx-h. *fc. R!t^mctfh^tLwmi^mM\.xmm'r^::.thx^^ 

o 

[0027] :znhmm)it^^^m'>Mni)it^mi'i. ±m^^/^^=^^^j^{w)^t^mRxi/ 

Xi^^^y=^^J^ (IV) it^m : ^ (III) 'fl^-^^&U^/Xfi;?/ UlJ^ A (III) it^mib^s ^/i- 
Jt-r, 1:0. 05-1 : 1. 0*b<{*l :0. 1-1 : l<D^mxmm'r^:it7!)^X^^o ^J:^ 

. 2mi^±^m^i.xm\^^^m^n. t(Dmmt\^x±nE.'e/uit^^'m-r^o 
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^tLXit. T^v'^w:/, ^>'^?^5^/P^>'if^^. m-^—y:s^=-/V 

, ^^'-eV, rc^y^^>'-tf>, 1, 3, 5-hy-('y:/ntVW-<>'ifV, o-v^^na-^OifV 
. 1, 2, 4-MJi:7pn^i/if>', 1, 2, 3, 4-'rhyti\^'^-r'7'^U>(Th'7]) 

:^)^m^-r^^tib^X^. ^Itt^^t^UTf*. T=^y—/i^. THF. 1, 4-i^::i-df 
v^/V3|g(^|tjl, N-^^/^-2-fc'n!;t^/:x(N-p<^/W-2-fn»;K>')^ N 
-yg^y^-2-t°pyv>yXN-y^/^-2-t°o!;K». N-:ii^/V-2-t°n!JK>'. 1. 3 
-v^^^/w-2-t;°pyHV. iJ'l^y— /w, N, N-v?^5^7P*;yW^T$K\ v^^^/WT-fehT 

^>if>', -^^^i/^^hU/W, 1. 3-v^p<^/V-2— r^y^/yv?/:/. y -^'^a^i5^h>', :7 

T/\^=f>^%:mr^'t^m<D:^mxm^ir^^t7f)^x^^R!t%:T/v=f^^mm%xnt^ 
o^t\cx'o. m.:i(^tjsiMm^m^^mmzm^-r^^t7!)^x*^^o */c. -flfio;^;/^ 

/U=i'-/l^t(Dmm^RJt^i^^\^^Xn^ ;!jPfi)li5^TlOO-200°C. #t;il20-16O°C 
/K?:>*i'^S^&jC:}oV>T{*. ^JPfi31i5fETl20— 250*C. #{C150-200t:-C24— 72 

mm^jt^no^tibmi^v^ \ :=.tih(Dm^^ft'^mm'kRjt\zx^xnhfi^m 



wo 200S/033060 



15 



PCT/JP2004/014474 



[0030] ^iP^T^yi-sfS^i^T^. i^mi.tzmm^Rm^mi-^tctb. sxT(D^m^n^j:% ^ 

mmi^xh'tcDmmm^^ti. Rm^m^-^mt-t^o ±tm^m.mm<D 
miin^m^^^mmt\^xiim.m7^mm^mif^^t7i^x^?>r\ mm.um<DM,7f}^(b-( 

moUC^UTO. 5ml-2. Oinl7)S0*b<. J:«5$f*L<(il. 0ml— 1. SmlXh^o 
[0031] ±lBM^^?^?r^^ V ^-5^^, ih^t^ 

[0032] i^^T. mmmizx^^mmMmi^mz.m.mir^iiK :^^m(Dmmm^mit:i 

mmm i 

X 

OAc)^(x+y=4) 3moI%, (D^m^2mol%^Kltmmz1j\\K.. :t^jW<p(.(D 
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[0033] 4 - :7^=^^ummti^^T^h'y';by—jU<D^^Jl^m'B-^<D^y^>^m\^Zr (OH) 

X 

(OAc) (x+y =4) 3mol%. O^Mi&2mol%^SrRJ5&W^»-*P;t, :t'^jUy<:;i. 

y 

<DiBM^lZOX:t\.XQmmiimmmUCo ^CfcTKHT^-r— (Dean-Stark 
[0034] [*1] 



^COjH 












O 




MSI 




E^^(%) 


1 


ZKOH)^(OAc)y 




32 


2 


Ga(Oi-Pr)3 




14 


3 


Fe(Oi-Pr)3 




14 


4 


Ti(Oi-Pr)4, 




32 


5 


ZKOH)x(OAc)y 


Zr(OH)/OAc)y 


47 


6 


ZKOH)x(OAc)y 


Ga(0i-Pr)3 


62 


7 


ZKOH)x(OAc)y 


Fe(0i-Pr)3 


76 


8 


ZKOH)x(OAc)y 


Ti(0i-Pr)4 


49 



[0035] l^m^^. Zr (OH) (OAc) i^m^J=^ (III) -TV rdTK^^^i/K (Ga (Oi-Pr) ) > m (III) 

X y 3 

^yT-p^sK^Sri/K (Fe (Oi-Pr) ^) ^;l)gx.e;it l^ioTM^^*t;6S f^_hL,fc„ 

[0036] 2-7^h7tKP70-('s/^^5minoK ^Vv^/UT/V-a— /PSmmoU v^/V=irztJ^i^(iV) 
^y>^n^-=XK(Zr(Oi-Pr) )1. 5moI%, ^ (III) -('y>^T33j<drixK(Fe (Oi-Pr) )2mol 

< 3 

%. :^i^i5'^2. 5ml<^^^&^^{^:;(3q;t, ;^-'Y^^^^^(^mS^i40°ctU-C6B#raAq^ 
jI^UCo ^Cfc7K(*7'^'->'^:5'-j5' (Dean-Stark) ^^St^-e^l^C^^^tC^Ufc. ^ 

^^^fflrv(maii26) 
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[0037] ^(IlI)-Cy:/P2K:?fiXK(Fe(0i-Pr)^) tc:oV>T, e^/l^='=r;7A(IV)-f'yyi3^v/K(Zr 



[0038] [*2] 

HCX.^-^ Zr(Oi-Pr)4 (10mol%) pit-''^v^''-^^C>. 

pj^^'v^^^'v^H +11 Fe(Oi-Pr)3(xmol%)^ '^"^ T 




^■:f^i^. 2 h 




Fe(0i-Pr)3 


^ft* (%) 


0 


20 


0.1 


23 


0.2 


23 


0.3 


25 


0.4 


29 


0.5 


35 


1.0 


36 


1.5 


36 


2,0 


34 


2.5 


39 


3.0 


37 


3.5 


38 


4.0 


39 


4.5 


39 


5.0 


39 



^U=^=.^J^ (IV) -ry^d'Sri/'F (Zr (Oi-Pr) ^) 10mol% \Z.fi^i.xm (III) 'l'y:/t3 jK^t^K 
(Fe(Oi-Pr) )t!>^0. 5mo\%}^±i^W(?h^:Lti>^t>i!)^otc. 

■ 3 

[0040] iS^ (III) -ryT'czTK^v^KCFe (Oi-Pr) )4mol%(e:ML-C. v'/U3=^?J?A(IV)'ry:/D 

3 

^i^K(Zr (Oi-Pr) ), ^>y=!j7A(IV)'l'y7'n=^i/K(Hf(Oi-Pr) ). 5=-iJ'i^(IV)-f'y7' 

4 4 • 

[0041] [^3] 
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Zr(0i-Pr)4 


Hf(Oi-Pr)4 


Ti(Oi-Pr)4 


4 


60 


54 


28 


8 


84 


84 


42 


20 


93 


92 


82 



[0042] ^m^^e>, ZrClV) -Fe (III) tHf iW) — Fe (III) nmimm&<Dmm^^X*h^. T 

5 



[0043] 4-^3i^/l-i§i^i:l, 4-:/i57>'i^;d-— vKC, ^(ni)'1'y:/u7Kd?-->K(Fe(Oi-Pr) ) 

3 

4mol%. v>yW=i-^j7A(IV)-r'y:7'n:^rv'K (Zr (Oi-Pr)^) 3mol%. ^y'^l^mi^'^ . 1 
15''C. 5B#rHWPMiibfCo #e>tU^C^^v"/P<^»|R^fi89%-t?S?ofCc v'/W-ri^r^A 
(IV)-ry^ndr:XK(Zr(Oi-Pr) ) 3mol%/^'Jt-eKJJ&<^=fTofc»'a-^ t^ni:;«.7^yU;6S53 

4 

[0044] [-fbl] 



Ph 



""COjH + H0(CH^40H 



Ph' 




0(CH2)40 




Ph + Ph 




0(CH2)40H 



[0045] ^iife0!l2os;S:#. i;>/w=r:=ir>j, (iv) tm (ill) m^HfcTK® ^-^rc^^^ffl v ^T 
, rr><.7'/W|i-a'^j;£;:|r^TofCo i;^j\^=i^^J>, (W) tm (III) ^^/ufc7kmi^m4izmi- 

[0046] [^4] 



1 ffl ^ft (mBIj26) 
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[0048] 



19 



1 4 ox: 



R^COaR^ 



1 4 0^ 



R^COaH 


R^OH 








Run:1-^2->3-*4 




PhCHjOH 


:f e^FoT >99— >99— >99— >99 


2 PhCOgH 


PhCHzOH 


h;UX> 6^ra>99-*>99 



i;^/U=i^f>A(IV)'t'y7'o=3e-ixK(Zr(Oi-Pr) )0. 05minolti3^(III)-l'y7*D7jf=3fiyK 

4 

(Fe(Oi-Pr) )0. 05mmol^^:7'cJ'>'2. 5mlt'<xJ-Vt4?^^$:ibroi-y5^/U-3 
^(C, 4-7ai=yl^-n-i§^5mmol<h:^^^v^/WTyW3— yUBmmol^^iq^, IIS^C 

^^Z.(n>-{ilrl^m^W-\^^-T^^^1. 5ml. 4-7a:^/W-n-SS^5mmol. 
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[0049] 4 - y3^=^/U^^5inTno\JSLX}^^:yi^Ji^TJU=i — /USmmol^-^^, i;?;u=j=i> A (iv 
)^yyndfv-K (Zr(Oi-Pr) );S.t//'Xlii*(III)'<y7'P*fdri/K(Fe(Oi-Pr) )^^# 

4 3 

iJ^>'i'i>Ahy:7/i^^p3^i?i^;^/w;j^W^K([BMiM] [NTf ]) XftN-y^^yufy^;' 

2 

2 

mll5''C)^^:J:5*;^J%7KSr8l^#Pfl^To:fc„ ^ft>m-T'^. mit:i<.mmii^:^iymii^m 
J>>mRXJ^m (III) <DM^. lCP(^J^^-a-:7'^XV)^^:$^^:9-*ffT'^tbL/c„ -e*^ 

[0050] [^5] 





^^(mmol) 






Zrcrv) 


Fo(ai) 


(ml) 


2r(IV) 


Fe(III) 


1 


0.O5 




[BMIMlCNTfalil 


4 




2 


0_O5 


0.05 


[BMIM] [NTfj] : 1 


75 


78 


3 


0.O25 


0.025 


CBMIM][NTf2]:3 


92 


>99 


4 


0.O5 


0.05 


[BPY]CNTfa] :1 


>91 


>99 



[0051] ^^mib^ib. ftfe^tb-Ci^yl-^^l^A m^y^r:^^i^V<DP^t:m\r^f:zm^n. -vy^ 
ir^fiof^dll) ^^^yxnii^^^^h'^mMl^fcm-^ka-iis ^ (III) ^T/e^^/i^^^i^A (IV) 

e;'/Wa^!>A(IV) (0. Q25xaxaol)RUm(.m) (0. 025mmol) <^iftttii-SO{C 
. 3mlO-f;^Vti?^f*:/d5iei.^T'feofc(^i^3)„ ^bK^ N-y^^/Pf AhD^ 
yw:^p^^>'y^/P7jN:/^:5K<^^ V i;'/P3=r>A (IV) RXJ^m (III) ^fSf^^ 

i-7'^/i--3-p{.^/W^iJ^>'y!j7i,hy7/i^;i-upi;?>';;^/PsjsW?Ka;l9 
^:i:;dS*D;0»ofc(^@l4)„ 



1 m JTiS (ma>J26) 



wo 2005/033060 PCT/JP2004/014474 

21 

[0052] j^yU^KV^^SmmolRtJ^T/Ua— >'P5mmol^-^^. >:;'yP=i-ij7A(IV)'fy7*P^i^K 
(Zr(Oi-Pr) ) RX^^m-(yy rJTf^^i^h^iMiOi-Pr) )^^M'mmoi%-t^i.rm 

4 3 

mm^^U-^r^^/^nU -^^i^i/(8ml)/'^>-x/P(2ml)SrJ!JPx.. SO^^-FBmS^U ^ 
^a^arv'K (Zr(Oi-Pr) )^t>*il^(in)-fyri:i^^:yK(Fe(Oi-Pr) )^^M*tlO. Im 

4 3 

[0053] [^6] 







(M(0i-Pr)3) 




Sil^Isl S a)xxT^;ua>i|ji^ (%) 


1 




Fe(III> 




99[15] 


2 




GaCHt) 




98 [3] 


3 




Fe(Itt) 




99 [2] 


4 




Fe(in) 




>99[3] 


5 


PhC02H+^>i>JUT;U3— ;u 


Fe(in) 




97 [3] 



[0054] e;?/v3=r>js (IV) -m (mmmf±. ^it-^r-r jc, N-zr'f-jv\f^yj=^t^j^h^)7/v:^ 

III) N- >*'^>'^t•y-:^=l>A^!j7>'^;rp^^>';^;^J^c>'^-f'^KoiE^^tur. 
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^X/Wb^^&tCiSV (IV) it^mRXf/:SL\,%y^-7=-^J^ (IV) 'fk'^J^ 

^mRft^xh^^^y'^\^m^m(DT.m±<Dmm:fymt\^xhitf-mxh^x.mm'B- 
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[2] i^/}^=^=-^Mlv)it^m/)K -i^^(l) 

Zr(OH) (or') (1) 

a b 

[3] v?yw='=[>A(iv)<l:-^i^/5\ -^^(3) 

ZrX Y (3) 

4 e 

[4] /N:7::ii>A(lV)<b-a-«^;5\ -^^(2) 
Hf (OH) (OR ) (2) 

c 2d 

[5] y^:7:^^Miv)^[:^mK -^^(4) 

HfX Y (4) 

4 f 

(^>=fi. X{i^Nny>-J^^^^^L. Y{i^h^hPK:7^>^;^U f«ox{*2^^i-„ ) 

[6] i^(III)T/l-=i=arv'K-efoi9. ;{fy'>A>fk'^#);ei5;iflj«>A(III)T/W=i^v/K 

[7] m^t^m<D:^tEm^K i^/V=i=^^J>> (IV) -fb-g-i^ JlU?/'Xf*^N:7:=i->is (IV) ^t^!^ 
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[10] ^mw^^y.nm^'^m^tt^. h/j-^^^. ^^yuiy^ ^^i^^uiy^ T^y—/\^t^hm\t 

[15] ^iE^UT. h/W:^>'^-v:7^i5'V^(D(g:1Si4;ta^i£^ffiv>sri:^#m^-r§f»^ 
[16] :i^;^7^/Hb-R;^^;6\ 1^ ^^^i^^tT/v:=i-;vt(DB.J^.Xh^^t^mWLt'r ^mi^^l 

[18] v?/i-=ic=^[^7i^(iv)'fb'^i^;iis. -)IS^(l) 
Zr(OH) (or') (1) 

a b 
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[19] i^/^=^^'yMiv)i\:.^mK-^^i3) 

ZrX Y (3) 

4 c 

[20] ^^^^^j^ (IV) < t:-^<^;is^ -IIS:^ (2) 

Hf(OH) (OR^) (2) 

c d 

[21] /^7='>A(IV)>fk'^#»;iS. -^^(4) 
ZrX Y (4) 

4 f 

(^tf'. Xf*/Nn<^VJ!^^^^^L. Y{l7^h^tczK:7^:/^^L. f{*0X«2^^-ro ) 

[23] ^>fb'^#)(7)#?£»;65. v^/l.=3^r>A (IV) it-^^j^ZfXXit^^y:^'^^, (IV) 'fb'^e^ 
(C^LT.5moI%iiA±Tfc5-<t^it#m^i-^l»*«17-22(DI/N-fix;i^|B«c(7)3i 

fern . 4:t>iimi^m ^<Dh<D^m v ^^^t^wmt-rmmm 1 7- 23(7) v ^-rti^^ 

[25] -('^:/'l47K^?S^5^ l->^^/l--3-^^/W$iJ^>/ye7AhU^/U4-np<iS'^^/U7}>W^ 
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[mi] 

^jfe^ (%) 































j 

































































































































1 2 3 4 5 

Fe(Oi-Pr)3 (mol%) 



Int. CI' C07C6 7/0 8, 6 9/6 1 2, 6 9/767 



Int. Cl^ C07C67/O8, 6 9/6 1 2, 6 9/7 6 7 



CASREACT (STN) 



mt3 tmib^f\.^xm 









PX 
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1-28 


A 
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A 
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TAJ mmm<r>hi>Xmr'tif£< . -«^«ja*ff;!K2P«r^-t- 

xm m^^n-T) 
roj am\^x^m^. mm> m^m\^-n&-t?>xm. 



(OG<^m^-^m^Htcxm 

rxj <^lcM5l(Dfo2>:S:iS^T-foo-r. ^■^xn.(r>-fyx^^Ti 
r&j l^-^-?x>'b7r ^ y-3tm 



24. 11. 2004 






B;*:H#ff^ (I SA/J P) 
S511#-^1 0 0-8 9 1 5 


^^^W 03-3581-11 01 


4H 


3 0 3 6 


"^m. 3 4 4 3 
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